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A b s t r a c t: One hundred eighty-one mite species from 45 bark beetle 
species were collected from 40 sampling areas representing the major lphytosocial 
communities in Poland. Most mite species were characterized by their aldaptability 
to various environments. 

INTRODUCTION 

Scolytid-associated mites were filrst investigated by V i t z t h u m 
(1923, 1926). But, until 1970 these studies were limited to taxonomic sur- 
veys or to biological observations of certain groups (L i n d q u i s t ,  1969). 

B o s  s and T h a t c h e r  (1970) and K i n n 1(1971), surveying bark 
beetles in the Western United States, first discussed the feeding habits 
end ecological roles of mites associated with bark beetles. Th'e first com- 
prehensive surveys for mite associates of single bark beetle species we- 
r e  for the western pine beetle, Dendroctonus brevicomis L e C o n t e, 
1876, (K i n n, 1970) and for the southern pine beetle, Dendroctonus fron- 
talis Z i m m e r m a n ,  1868, ( M o s e r  and R o t o n ,  1971). 

This paper is the first attempt to define feeding habits and ecological 
roles of mites associated with b a ~ k  beetles in Europe. The report is one 
of a series launched by a cooperative study " to #record bark beetle aearo- 
fauna of Poland c K i e l c z e w s k i ,  1976; K i e l c z e w s k i  and W i s -  
n i e w s k i, 1978, 1980. In press a,b). 

* Investigations financed by the U.S. Department of Agriculture. PL-480 Grant 
PL-FS-65 (F'G-PO-292), "Bark beetle acarofauna in different types of forest ha- 
bitat" - principal investigator Prof. Dr. Bohdan Kiefczewski. 



MATEmALS AND METHODS 

One hundred eighty-one mite species were taken from galleries of 
45 bark beetle species (Table 1) (K i e l c z e w s k i, 1976). Sampling areas 
were in 40 national parks, reservations, and managed forests throughout 
Poland. These areas were grouped by phytosocial communities according 
to B r a u n - B 1 a n q u e t's (1964) classiflcation scheme. 
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The bar,k was brought to the Chair of Forest and Environment Pro- 
tection in Poznan, where beetles and galleries were examined. Using de 
F'aurk's or Berlese's solutions, researchers mounted most of the mites or? 
slides. But some material was held for rearing if mites were mostly in 
immature stages. In two instances researchers forwarded live populations 
of Pyemotes  dryas  (V i t z t h u m, 1923) to the United States, so possibi- 
lities of introducing this mite for biological control of the southern pine 
beetle could be investigated (M o s e r et al., 1978). 

RESUL'rS AND DISCUSSION 

Of the 181 mite species found, 11 were new species in the following 
genera: Dendrolaelaps, W i S n i e w s k i (1979~); Proctolaelaps, W i S n i e- 
tv s k i (1979b); Trichouropoda, W i S n i e w s k i (1977);H i r s c h m a n n 
(1978a, 1978b); Uroobouella, W i 5 n i e uT s k i (1979a); and Nistiogaster, 
K i e l c z e w s k i  and W i S n i e w s k i  (19'75). 

Eighty-four species belonged to the Mesostigmata (of which 21 were 
in the Uropodina), 15 to the Tarsonemini, 12 to the Prostigrnata, 23 to  
the Acarildiae, and 47 to the Orihbatei. Although time and facilities did 
r,ot permit. statistically valid sampling of all bark beetle galleries, those 
of some bark beetles apparently contained more mite species than 
uthers. Mites were most abundant in galleries of Tomicus  piniperda, 
-followed by Nylurgops palliatus, Tomicus  minor,  Ips typographus, Pity- 
ogenes ehalcoyraphus, P.  b i d a t a t u s ,  Hylurgus ligniperda, and Hyla i tes  
ater (Table 1). 

Mite genera most frequently seen in galleries were Dendrolaelaps (23 
species), Triehouropoda (1 2 species), Pergarnasus (10 species), Nistiostoma 
(9 species), and Prclctolaelaps (7 species). Many of these species were 
also found in North America. No important association of mites with 
separate phytosocial communities was detected; most occurred in many 
habitats. Frequency of the 181 mite spocies varied greatly. Proetolaelapc 
jiseri S a m s i n a k 1960 was found most often, appearing in galleries of 
28 bark beetle specles. Trichouropoda obscura (C. L. K o c h, 1836) was 
ijext found in galleries of 18 beetle species, followed by Lccsioseius omc-  
t e s  (0 u d e m a n s, 1903) in 17, Praetolaelaps rotundus (H i r s c h m a n n, 
1962) in 13, Dendrolu~lajps tenuipilus I3 i r s c h rn a n n 1960 in 10, Para- 
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leius leo?~tonychus (B e r 1 e s e, 1910) in 9, Scheloribates latipes (C. L. 
K o c h, 1841) in 9, Trichowrolp.oda ovalis (C. L. K o c h, 1839) in 8, Den- 
drolaelaps cornutus (K r a m e r, 1886) in 8, Trickoribates trimaculatus (C. 
L. K o c h , 1836) in 7, A m b l y d r m e l l a  richteri QK a r g, 1970) in 7, Cara- 
bodes labyrinthicus (Michael, 1879) in 7, and Cymbaeremaeus cymba (Ni- 
colet, 1855) in 7. 

Noted were also developmental problems of uropodid mites (K i e 1- 
c z e tw s k i and W i s n i e w s k i, 1977b), disturbances in mite metabo- 
lism (K i e 3: c n e w s k i and W i s n i e w s k i, 1977c), and certain mor- 
phological changes in mites (K i e l c z e w s k i and W i s n i e w s ki, 
1977a, 1979). 

Of prime interest were the many parastic mite species. Pyemotes 
dryas was found with Polygraphus poligrapitus, Pityogenes chalcwgrap- 
Izus, and P. bidentatus; Pyemotes scolyti (0 u d e m a n s, 1936) with Sco- 
lytus scolytus and Pyemotes herfsi (0 u d e m a n s ,  1936) with Tomicus 
piniperda, 2'. minor, and Scolytus scolytus. Although Pyemotes were de- 
tected infrequently in galleries, when they were abundant they accounted 
for high beetle mortality. But large populations of these mites were seen 
only during spring and fall. And our host records show for the first 
time that the ubiquitous P. i t e ~ f s i  can parasitize field populations of bark 
beetles. 

Paracarophaenax ipidarius ( R  e d i k o r z e v 1947) was originally fo- 
und in Russia as females phoretic on Ips typographus. We also found 
this species as females phoretic on Ips typographus, as well as in galle- 
ries of Ips c e m b ~ a e .  Although we did not observe feeding, studies of two 
lelated species (C r o s s, 1965) suggest that female mites feed on eggs 
or at least Ips bark beetles. Another egg parasite, Ipon i~mus  gabkri  
( S  c h a a r s c h m i d t, 1959) was seen in galleries of Ips typographus. 
According to B a 1 a z y (1968), I. gableri accounts for about 7 percent 
lnean mortality of bark beetle eggs in Polish spruce forests. Sometimes, 
but rarely, most eggs are killed (G a b 1 e r, 1947). 

Forty-seven oribatids were found in galleries, although their role 
~ - n  the subcortical niche is poorly understood (K i e l c z e w s k i and 

i S n i e w s k i, 1978). The oribatids' main habitat is forest litter, but 
they are sornetimes numerous on trunks, branches, and lnaves of trees 
{K i e 1 c z e w s k i and S e n i c z a k, 1971). Many are fungivorous, per- 
haps transmitting various decay organisms and disease of forest trees. 
31 o s e r and R o t o n (1971) reported that oribatids rarely occurred in 
~zmples  and presumably migrated from bark scales, which they normally 
Ilve under. Rut bark-beetle-infested trees have more oribatids than he- 
:!lthy trees have. In part, the greater number may be due to phoretic 
tendencies of some species. One of these is Pardeizts leontynychus B e r- 
l e s e, 1910, associated with nine unrelated bark beetle species from nu- 
merous localities. M o s e r (in Norton, in preparation) records P, leotnto- 



Table 1 

Numbers of mite species recovered from galleries of various bark beetles 
--- - 

I Number of mite-species from 

Bark beetle species 

Hj-lastes uter (Pay k u 1 1,1800) 
Hylastes brunneus (Eric h s o n, 1836) 
Hylmtes cunicularirrs (E r i c hs o n, 

1836) 
Hylastes opnelrs (Er  i c hson, 1836) 

Tornicus piniperda ( L  i n nae us, 
I 
r 

1758) 1 
Tortticus minor (Hart i g ,  1834) 

Hylurgus ligniperda (Fa b r i c i us, 
1792) 

Polygraphus poligraphus (L i nn a c us, 
1758) 

Phloeosirzus tlzujae (Perri s ,  1860) 

Hylesinus varius (Fa br i c i u s, 1775) 
s ( =Leperisinus fraxini (Pa nze r, 

1799)) 

Trypoderzdron lineotarn (0 1 i vier, 
1795) 

Trypodendron signatu~n (Fa b r i c i us, 
1787) 

I 
. Crypturgus ppusill~ds (G y 11 en h a I, 

1813) I 
Crypturgus hispidtrlus (T h om s on, 1 

1870) 1 
Cryprrrrgtts cinereus (Herbs r, 1793) 1 

I 
I 

Ernoporus tilim (Panzer, 1793) 1 
I 

Crypholus piceae (R a t z e burg, 1 
1837) 1 

Cryphalrw asperatus (G y 1 1 e n ha 1, 
1813) 

I 
Cryphalus intermedius ( F  e r r a r i, i 

1867) I 
Dryocetes aufographrrs (Rat ze- 

burg, 1837) 



con td  3 
- --- -- -- - 

I ----- 
Number of mite-species from 

----- 

Bark beetle species ; Meso- Tarso- I Prosti- ' Acari- i Oriba- 
/stigmata nemini I gmata diae tei 

-- -- - - 
I I I I 

Dryocetes ltectogropltns (Re i t t e r, ! I 
I 

1913) 1 I 2. 
Dryocetes altzi (G eor g ,  1856) I 2 3 

I 

'A 

Xyleborrts saxeserzi (Rat ze burg, 
1837) I I f 1 

Xyleborics cryptogrnphns (Rat ze- 
I I 

I 
burg, 1837) 2 2 

I I 

Taphrorjchrts bicolor (Herbs t, 1793) 2 I 2 l  5 
I 

I 
Pityoplzthorus pityograpltus (Ra- I I j 

tzeburg, 1837) 2 1 I 5 ;  7 
I I I I I 

Pityogeizes clzaleograplzics (L i n n a- I I 
1 1 I 

eus, 1761) I 10 j 4 I 1 2 1  8 2 5  
Pityogenes bidentat its (He r b s t , I I 

1783) 1 1 3  4 ;  1 1  7 ' 2 5  
Pityogenes quadridens (Ha r c i g, 1 I I I 

1834) : I {  
I I I 1  

I 
I i i 

I I I 

Pityok teines curvidens (G er ma r, , 1 1 i 

I i ! 
1 824) I 3 1  i I I 

4 
Pityokteines spinidens (Re i t i e r, I I i 

9 

1 894) 3 1  
, 

I i 
1 3  

Pityokteines vorotttzoci (Jac o 6 son, ' I 
1 

I 
I 

1893) 6 '  t 1 6 
I 

j i I I 
Orthotomicus larieis (Fa br i c i us, 1 I ! I 

i 
I 

I I 1792) I 7 1  1 
i 

I 
1 1 ' 8  

Orthotoirricus sr~tiiralis (G y 1 1e n ha 1, / I 

I 1 I I I 

1777) 1 1 1 1  ! 1 1  5 
I i 

Ips acritninatus (G y lie n ha I ,  1827) 1 i 2 5 
I 

lps sexdentatcas (B oe r ne r, 1776) 4 1 1 I 1 5  i 
I p s t y p o g r a p h ' ~ ( L i n n a e ~ s , l 7 5 8 )  11 1 7' 25 5 1 
Ips cembrae (Heer, 1836) 4 1 1  I I s  , 

Zps amitinrrs (Ei chhoff, 1872) I , I 1 ,  2 
I 

I i I 
Scolytus mcaltistriatus (Mars ham, 1 I ! ! 

1 802) 1 5 '  I j 1 1  4 r 1 0  
Scolyt~~sscolyt~is(Fabricius,1775)1 4 2 i 1 ,  7 
Scolytus ratzeburgi (Janson, 1856) I 1 I 

I I 
1 j 1 

i 

Scolytw rugrrlosus (M ul 1 er, 181 8) I j  I i I 

I 
i 1 

i Scolytras intricatus (Rat  ze b ur g, 
I I 

i I 
I I 

i 
1837) 1 3 ;  1 j 3 - 



?tychus phoretic on Dendrotrfonus frontalis and Hylustes salebrosus near 
Pineville, La., on Dryocoetes aJfabi.r in Fairbanks, Ak., and on Hylus- 
tes ?xigrinus in Otis, Or. 

B a t a z y  et a!. (1977) review many spore forms detected on mites. 
Although earlier w o r k  emphasize beetle transmission of spores, K i e l- 
c z e w s k i et al. (1973), stresses the importance 01 mites as carriers; ma- 
n y  spore types were found that were potentially capable of affecting be- 
etle populations or tree health. Prominent among these were the highly 
specialized "nematode-killing species", fi4onacrosporium, Dlacrtylaria, and 
Trindenturia. The Thaxteriolae group, which parasitized a variety of 
mite species, was also important. M a j e w s k i and W i s n i e w s k i 
(1978a) described a new genus and three new species. Fungi of this 
qroup appear to be universal, having been found associated with bank 
beetle mites in Louisiana (M a j e w s k i and W i S n i e w s k i, 1978b) 
rind with Uropodina deutonymphs on insect species in New Guinea 
( M a j e w s k i  and W i s n i e w s k i  (Unpublished)). 

Thie Entomophthoraceae, highly pathogenic to insects, were carried 
by mites at least once. Several hundred spores of Tarichium svalbar- 
dense (S i g T h o r )  were identified from the body of the mite Veiguiu 
q. (B a l a z y and W i s n i e LV s k  i, 1978). This fungus had previously 
been found on Spitzbergen Island and in Czechoslovakia. 

The association of Tarsonemus ips L i n d q u i s t ,  1969 with Ips typo- 
prapkus and Pi tyoge~cs  chalcographus may indicate the presence of tree 
pathogens. M o s e r and R o t o n (1971) found that T .  ips fed on and 
transmitted Cemtocystis. Tarsonem~~s subcorticalis L i n d q u i s t, 1969, 
also associated with P. chalcogmphus, may have similar habits. F r a n c- 
k e - G r o s m a n n (1967) lists 11 species of Ceratocystis associated with 
bark beetles in Europe, 6 of which were found with Ips typographus or  
P. chulcographus. Those six, at least, may be transmitted by tarsonenlid 
mites. 

CONCLUSIONS 

Our survey detected no significant association of mites with separate 
phytosocial communities; in fact, most species were characterized by 
their adaptability to various environments. Although some mites, such 
;is the parasites, obviously reduced beetle populations, other effects were 
;nore obscure. In fact, several species once assumed to be beetle preda- 
tors, may benefit beetles by reducing nematode parasites such as Csn- 
bnrtylencltus (K f n n, 1967, 1971 ; K i n n and W i t c o s k y, 1977). Simi- 
larly, fungi are important to bark beetles not only as sy-mbionts in bee- 
Ile rnycangia (B a t r a, 1963, F r a n c k e - G r o s ni a n n, 1956), but also 
a s  eornpetltors (B a r r a s 1970), and as tree diseases such as Cercttoeys- 
tis fF r a n c k e - C r o s rn a n n, 1967). 
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Future studies, then, will have to concentrate on the relationships of 
.all fauna microflora beneath the bark. Such studies can assess roles of 
slngle mite species as possible bases for biological control of bark beetle 
pests. 

A c k n o w 1 e d g m e n t s: We thank A. Bakke (Norwegian Forest 
Research Institute) for reviewing the manuscript, and S. L. Wood (Brig- 
ham Young University) for nomenclatorial assistance with bark beetle 
names. 
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